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Spravochnik po elementam avtomatiki i telemekhaniki; Vyp. 3: Rele vremeni,
programmnyye ustroystva, rele scheta, iskateli (Bandbook on Components of
Automatic Control and Remote Control, no. 3: Time Relays, Timers, Counting
Relays, Selectors) Moscow, Gosenergoirdat, 1960. 136 p. Errata slip in-
serted. 30,000 copies printed.

Compilers: I. Ye. Dekabrun, and N. R. Teder; Bd. (Title page): B. S. Sotskov;
Ed.: V. I. Timokhina; Tech. Bd.: N. I. Borunov.

PURPOSE: This handbook is intended for technical personnel engaged in the
fields of automation and telemechanics.

COVERAGE: This third issue of the handbook on automation and telemechanical
components describes relays and devices which make possible a
defiaite program of circuit or process operation. It inecludes diagrams of
relays and devices deslgned especially for this purpose and also material on
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Handbook on Components of Automatic (Cont.)

SOV/44TT

“automatic telephone apparatus which are used in automated circuits. The

parameters of each device are indicated in tables.

mentioned. There are no references.
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s/115/60/000/010/019/028

B0O21/B058
AUTHOR: Dekabrun, I. Ye,
TITLE: First International IFAC Congress on Automatic Control
PERIODICAL: Izmeritel'naya tekhnika, 1960, Fo. 10, pp. 60-61 L///

TEXT: This Congress was held in NMoscow from June 27 to July 2, 1960

and was organized by the Natsional'nyy komitet Sovetskogo Soyuza po
avtomaticheskomu upravleniyn (National Committee of the Soviet Union for
Automatic Control). It was attended by 1111 delegates from 29 countries
and more than 1000 guests. 274 reports were delivered in 2 plenary
sesgions and in the sections. The work of the Congress stood under the
motto: "For Theory - Widest Possible Utilization; for Technical Means -
Maximum Safety; for Automation Systems - High Efficiency", and was
following three directions: theory of automatic control, technical means
of automatinon and telemechanics, their applicaticn. It can be seen from
the reports and their discussion that the following principles were
ascertained and developed: transfiguration of parameters in automatic
control systums; obtaining, processing, transmitting; and utilizing data;
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First Interrnational IFAC Congress on s/115/60/000/010/019/028
Automatic Control B021/B058

effective principles for the transmission of information in automatic and
telemechanical systems; new methods of building up technical means for

increasing safety, precision and service life; working out of a new
technology-

v
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s/103/60/021/04/05/007
B014/B014

AUTHORS: g;k Ye.,_Kozlov, No F., Kraesov, I. M. (Moscow)
TITLE: Dynamics of an Blectromagretic Control Element a

PERIODICAL: Avtomatika i telemekbanike, 1960, Vol. 21; No. 4, pp- 506-512

TEXT: The polarized electromagnetic control element under consideration
is schematically represented in Pig. 1. The armature travel is described
by the differential equation (1). It is said that both the type of load
and the frictional forces of the armature are to be taken into account

in studying an electromagnetic control elsment. The differential equation
(4) describes the armature travel without considering a possible load.
The forces usually acting upon the srmature are written down as the sum
of three single forces: P = P1 + P2 + P}; P1 is the component produced

by the sources of polarization, Py 1s the component produced by the
sources of control, and Pz is produced by interaction between the
magnetic fluxes of the sources of control and polarization. The last-
mentioned component virtually determines the direction in which the b///

Card 1/2

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309920016-1"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309920016-1

XX
S BEERF

* pynamics of an Electromagnetic Control Element S/103/60/021/04/05/007
BO14/B014

armature travels. Next, formulas are derived for the three components,
and it ie shown that Py = O if the conductance of the cirouit is constant
as compared to the magnetic flux of the control coil. Thus, formula (21)
is obtaineds P = P5 + P1, which is explicitly written down with (22).

The latter equation leads to & reduced form of the equation of motion (26)
of the armature, which is used to calculate small angles of deflection.
Here, the term describing the friction of the bearinge is negligible
and one obtains a differential equation for the forced vibration (275°
The transmission function is given in equation (28). Next, some experi-
mental results are discussed. Fig. 7 is a graphical representation of the
phase-frequency characteristic for different moments of inertia of the
armature. Results of mepsurement are compiled in Table 1. The characisr-
istic indicates that the amplitude-frequency characteristic is deformed
by loading the armature spindle in such a way that the phase delay is
prolonged. The experiments were carried out by L, P. Levin, G. Yu.
Chubarova, and G- M. Val'kova. There are 7 figures, 1 table, and b//,
c

3 Soviet references.

SUBMITTED: June 30, 1959
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s /196/63050/013/002/ 018

FYREIRYY. E194/E155
AUTHOR: _235392324 I.Ye.
TLTLE: The possibilities of using rhenium and its alloys as

contact wmaterials

Pirl1UDICAL: Referativnyy zhurnal, Blektrotekhnika i energetika,

no.13, 1962, 3.4, abstract 13 B 2. (In the collection

of papers "Reniy" (Rhenium). Moscow, A3 USSR, 1961,
180-191).

TEXT: Tests suited to the specific requirements of electrical
contact materials were made on pure rhenium, on alloys of rhenium

and tungsten and on.compounds of rhenium and silver. Details are -
given oi the circuits used to measure: contact resistance; /f
maximum arc currents; and erosion effects. Data are given on ’
the miniwmum voltages of arc formation and comparative volt-ampere
characteristics of rhenium, tungsten and their alloys.

Photographs show the surface of various contacts after 10 000 and
after onc million circuit-breaking operations. The conclusions

are: 1) pure rhenium,.considered as contact material in comparison
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$/196/62/000/013/002/01
E194/E155 ‘

with tungsten, is of very constant contact resistance both in
operation and in storage. It is, therefore, recommended instead

The possibilities of using rhenium...

of tungsten when the contacts fail by corrosion. 2) Alloys of 4
rhenium and tungsten have a number of advantages over tungsten; L)(

their contact resistance is always constant, as ecven a small
amount (5%) of rhenium in the alloy gives a manifold improvement
in contact resistance stability. The alloys display excellent
resistance to erosion by short-duration arcs and they are,
therefore,; recommended for equipment with a contact pressure of
200-250 g subjected to such arcing. 7) Compounds of rhenium and
silver have no advantage over pure silver.

2 references.

EAbstractor's note: Complete translation{]
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red.;
USOV, Viadimir Vasil'yevich[deceased]; DEKABRUN, I.Ye,, ;
* KIRILLOVA, 2.S., red.; POVOLOTSKAYA, M.D., red.; LARIONOV,

G.Ye., tekhn. red.

[Metals for electricsal contacts] Metallovedenie elektriche-

. Moskva, Gosenergoizdat, 1963. 207 p.
skikh kontaktov o ’ g ’ LR 1626)

(Electric contactors)
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SOT*SKOV, B. 5., IEKAERUN, I. Ye. !
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1
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"Probability of the correct operation of plT_uica.l models of electric contacts,”

Report present at the Seminar on reliability problems [Reliability Section of : :
the Scientific Council on Cyternetics, Preaidium AS USSR] 28 Jan - 25 Feb 63 ! ;
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RAZUMIKHIE, Mark Alekseyevich; DEK BRUL, I.Ye., red.

[ircston resistance of low-current contactors! Erozionnaia

ustoichivost' nalomoshchnykh kontaktov. Moskva, Izd-vo

"Energiia,” 1964. 80 p. (Biblioteka po aviomatike, no.104)
' (MIRA 17:8)
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COTIKLY, B.B., otv. red.; DEKABRUN, I,Ye., red.; :NIUTIEH, L.,
red.; KUZNETSOV, H.S., red.; KIRILLOVA, 2.5., red.;
SYUECYA, Yu.P., red.

[Blectric contactors; transactions] Elektricheskie kon-
tekty; trudy. Red. kell, B.S.Sotskov i dr. Moskva,
Energi. a, 1964, 502 p. (MIRA 17:8)

1. Vsesoyuznoye soveshchaniye po elektricheskim kontaktam
i kontaktnym materialam. 3d, loscow, 1962.
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AVEN, 0.A.; DVOPETSKIY, V.M,; DOMANITSKIY, S.M.; ZALMANZON, L.A.;
KRASSOV, I.M.; KRUG, Ye.K.; TAL', A.A.; KHOKHLOV, V.A.;
BULGAKOV, A.A.; DEMIDENKO, Ye.D.; BERNSHTEYN, S.I.; YEMEL'YANOV,
S.V.; LERNER, A.Ya,; MEYEROV, M.V.; PEREL'MAN, I.I., FITSNER,
L.N.; CHELYUSTKIN, A.B.; ZHOZHIKASHVILI, V.A,; IL'IN, V.A,;
AGEYKIN, D.I.; GUSHCHIN, Yu,V.; KATYS, G.P.; MEL'TTSER, L.V.;
PARKHOMENKO, P.P.; MIKHAYLOV, N.N.; FITSNER, L.N.; PARKHOMENKO,
P.P.; ROZENBLAT, M.A.; SOTSKOV, B.S.; VASIL'YEVA, N.P.; PRANGISHVILI,
I.V.; POLONNIKOV, D.Ye.; VOROB'YEVA, T.M.; DEKABRUN, I.Ye.

AR LL FIRINEDRI A F ik slies
Work on the development of systems and principles of automatic
control at the Institute of Automatic and Remote Control
during 1939-1964, Avtom. i telem, 25 no. 6:807-851 Je '64.
(MIRA 17:7)
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‘USSR/.Physics - Mass spectrum ‘ FD-3150
Card 1/h . Pw. 153 - é/eé‘{w.

Author : Dekab;un, L. L.; Lyubimova, A. K.

Title : System of ;utonﬂtic magnetic scanning of mass-spectra

Periodical : 2Zhur. tekh. fiz., 25, No 13 (Novmeber), 1955, 2282-2285

Abstract : One of the principal units of the mass-spectrometer intended for molecular
anaylsis is the system of spectrum scanning. The best method for scanning
is the variation of the magnetic field strength of the mass-separator.

For the satisfaction of most practical problems the scanning must encom-
pass the range of masses from 12 to 200. In certain cases there arises
the necessity of expanding this range toward one or the other side. The
principal difficulties of the realization of magnetic scanning are not

the overlapping of the indicated range of masses (V. L. Tal'roze, ZhTF,
seme issue, p. 2280-2281), but, on the one hand, the exclusion of spon-
taneous fluctuations in the magnetic field strength in the scanning
process and, on the other hand, the automatization of the scanning pro-
cess which would jointly with the recording system ensure the minimum time
expended upon the recording of the spectrum. The latter consideration
makes desirable the variation of the magnetic field strength in accordance
with the exponential lew according to time (see V. L. Tal'roze, <p. cit.).
The problem of magnetic scanning of mass-spectra was solved by the authors
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FD-3150

in connection with the development of an analytic mass-spectrometer MS-1
(Texhnicheskaya dokumentatsiya promshlennogo obraztsa mass-spektrometer
MS-1 [Technical documentation of industrial sample of the mass-spec-
trometer MS-1), in which for overlapping of mass range 12-200 with
accelerating potential of 1000 volts there is required (taking into
account hysteresis) a change in the current of the mass-separator's
electromagnet from 20 to 140 microamperes. Elimination of magnetic
field fluctuations inadmissible during taking of mass-spectra is effected
by strict stabilization of the current in the windings of the electro-
magnet at each value of this current established during the scanning
process. As noted by the authors, ths literature has published only one
system of automatic nagnetic scanning of wide mass-spectra (J. A. Hipple,
D. J. Grove, W. M. Hickam, Rev. Sci. Imstr., 16, 69, 8, 1945; D. Grove,
J. Hipple, Rev. Sci. Instr.,18, 837, 1947). In this system (see Tigure
of Hipple scanning circuit) stabilization of current in the windings

of magnet is realized indirectly: one stabilizes the voltage ol the
source supplying the circuit controlling the magnet current and main-
tains practically invariable the consumption of current from this source
etc. The scanning system developed by the authors is a system of
current stabilization directly in the windings of the scanning =2lectro-
megnet; each value of the current strength in the electromagnet 1is
assigned by the supporting potential of the stabilization system, this
potential being able to vary, together with the current in the electromagnet
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"Card 3/4

FD-3150

windings, according to any lew in time, including the exponential law.
The current stabilization system is an ordinary system of static regu-
lation: the current in the electromagnet windings Im flows through
constant control resistance Fo the voltage drop U;mI;Re in which 1is
compared with the support potential U,; an electronic circuit of great
sensitivity tries to maintain the equality of these voltages, thanks to
vhich practically full proportionality between current I and support
voltage Uy is attained: Im'i‘Uo/Re. Departure from exact proportionality
is determined by the circuit parameters, considered by the authors in

the remainder of their work. The principles governing the scanning circuit
realized by the authors are shown in figure 2 (Theoretical circuit of
smocoth scanning in a wide rarge): The electromagnet winding is connected
to the anode link of the outprut tube of the electronic circuit (this tube
is characterized by large transconductance S), and control resistance

Re is connected to cathode line; the voltage difference I Ro-Ug .is
amplified by a voltage amplifier k times and is fed into the controlling
network of the output tube, here the exact relation between support
voltage and current having the following form: I ®kSU,/(kSRg#2), which
passes over into the above-mentioned expression Iﬁ!UO/Re for large values
of effective transconductance of the electronic circuit kS. On a similar
principle the authors constructed the system for the stabilization of
current in the magnet of the mass-spectrometer MS-1; in this system,
however, the magnet’s windings, just as the control resistance, are
connected to the cathode link of the output tube, in consequence of which
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‘Card 4/b

Institution :

Submitted

FD-3150

the dynamic range of normal amplifiers of voltage turns out to be
insufficient for overlapping of the entire scanning range into one
receiver; therefore along with a smooth regulation of magnet current

use is made of step chenge-over of regulation limits (e.g. in the system
MS-1, in which exists current variation from 5 to 500 microamperers,
there are 17 such steps). The necessity of carrying out step change-~
over complicates the automatization of the scanning process. The
authors' scanning system was realized in two variants: with linear and
exponential variation of the magnetic field strength in time, the dif-
ference between these variants consisting only in the methods of ob-
taining the support voltage: in the case of the linear scanning the
support voltage is taken from the rheochord set in motion by a reversing
electric motor, and in the case of exponential scanning the support
voltage is obtained in link of a condenser discharging into fixed R.

May 25, 1955
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PA - 3218
AUTHOR: DEKABRUN, L.L.
TETLA: T On Smoothing Filters of Rectifiers of Low Performance.

(o sglazhivayushchikh fil'trakh malomoshchnykh vypryamiteley.Russian).
PERIODICAL: Radiotekhnika, 1957, Vol 12, Nr 4, pp 56 - 63 (U.S.S.R.)

Received: 6 / 1957 Reviewed: T / 1957
ABSTRACT: Experiments show that the busioc characteristics of the supply source,

namely its internal resistance and the size of the alternating-vol-
tage base, depend very strongly on the correct selection of theele-
ments of the smoothing filter ané of their performance. The paper
under  review investigates the dynamic inductance of the impedance
coil which d¢ermines the smoothing properties of the filter, and de~
rives the equation, with respect to the unit of area of the cross
section of magnetic conductance, for this inductance L,o. The thus
obtained curves show that at sufficiently great magnetgzing ampere
turns the air gap increase the inductance of the impedance coil. It
is shown that, in designing the impedance coil, one should content
himself with that number of turns which goes into the clearance of
the core, with the cross section of conductance of the winding sa-
tisfying the given current from a termal point of view. In impedance
coils with windings of enamel-coated wire the current density in the
turns must not be higher than 2 - 2,5 A/mm2. These considerations
are illustrated with the aid of a concrete example. It is pogsible
Card 1/2 to seleot the parameter of a [J-shaped filter in the following order:
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PLi - 3218
On Smoothing Filters of Rectifiers of Low Perforzance.

(1) The cordenser Cl and the resistance of the transformer and of the
kenotron Rl are selected in accordance with the maximum permissible

charging-ocurrent peaks for “he kenotron rectifier; (2) The inductance
of the impedance coil Ld must satisfy the following interrelastion-

ship: mlde;> (10 & 12) a;%c-~ 3} here m stands for the number of
’ 1

phase of the voltage to be rectified, and for the frequensy of this
voltage; (3) In sccordance with the necessary greatness of the smoo-
thing coefficient of the fundamental oscillation of the rectified
voltage the greatneass of the capasity C2 of the filter is determined.

Such a smoothing filter has the smalleat dimension and increases
laast the internal rssisance of the supply source. (5 reproductions,
3 Slavic rsferences).

ASSOCTATION: Not given

PRESENTED BY:

SUBMITTED: 29 March 1955
AVATLABLE: Library of Congress
Card 2/2
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AUTHOR: Dekabrun, L. L. 57-27-T-21/40
TITLE: flethod of Measuring and Recording "Ultra-Smull" Currents
(0 metodike izmercniya i registratsii "sverkhmalykh" tokov)

PERIODICAL: %hurn3l Tekhnicheskoy Fiwiki, 1957, Vol. 27, Nr 7, pg. 1578-1583
USSR

ABSTRACT: It is showr that for the measureuent of currents below 10=144 that
method is the most accurate which, in the coursc of certain inter-
vals time T, takes into mccount each elewental charge participa-
ting in the production of the current to oe aeasured. In this con-
nection the measurement results is to a swall extent dependent on
the amplification coefficients of the individual parts of the
measuring circuit and coapletely independent of the fluctuation-
-voltages producec in the scheme. The stages of the procedure of
the system of measurement and the cowpletescheme of its electron-
part are given. Some operating figures of thc mecasureément system
are more thoroughly discussed. The measuring device is very stable.
Its essential deficiency is the long duration of the adjustment of
reading (more than 1 minute). There are 6 figures anc 3 references,
1 of whish :is Soviet.
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Method of Xeasuring and Recording “Ultra-Swall® Currents. S7-27-7-21 /0

ASSOCIATION: 1Institule of Chewmical Physics AS USSR, iloscow (Institut khimi-
cheskoy Iiziki AN SSSR, Moskva)

SUBKITTED: August 30, 1956

AVAILABLE: Library of Congress

1. Electric currents-Measurement
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DEKABRUI, i~ £

AUTHORS : Dekabrun, L. L., Purmal', A. P. 20-6-25/42

TITLE: Indication of Radicals by the Nuclear Resonance Method
(Indikatsiya radikalov yaderno=-rezonansnym metod®m)

PERIODICAL: Doklady AN SSSR, 1957, Vol. 116, Nr 6, pp. 963«985 (USSR)

ABSTRACT: The pitch of the signal of nuclear resonance absorption de=
pends on the spin-lattice-relaxation time T (by applying the
method of the socalled rapid passage). By reducing T the sig-

. nal increases, Small additions of paramagnetic ions allow the
observation of the signal of absorption of the resonance with
samples of great values of Ty - the temporary study of the
applications of the nuclear resonance method for the deterainat=
ion of free radicals with autodyne-controls. A typical oscilloe
gram of the proton resonance absorption of water with an addite
ion of CuSQ, is illustrated in an attached figure. The veri-
fication of the opinions of the suthor on the influence of the
radicals on the spin-lattice-relaxation time began with the most
simple case, viz. with the solution of a stable radical. Pure
benzene produced no signal of & proton-absorption with the
used apparatus. With an artifical reduction of the relaxation-
time by increasing the viscosity of the system, the authors obe
tained the expected result. A solution of diffusion o0il in benz-

Card 1/3 ene (30 per cent by volume) produczed a signal of the proton
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Indication of Radicals by the Nuclear Resonance Method. 20-6-25/42

resonance exczeding the noise-level. The same solution with an
admixture of diphenylpikril—hydrazile produced an absolutely
clear signal. According to the opinion of the authors, this
effect can be observed on a large scale with more simple radi-
cals. The thermal decomposition of H,0, was chosen as experi-
mental object. Neither water, nor a %0 per cent solution of H50,
produced a proton resonance signal at room temperature, By in-
creasing the temperature the signal of proton absorption of the
decomposing H,0p was producedes With a further increase of tempe
erature the signal of proton absorption grew more intenselye.
The oscillcgrams recorded with decomposing Hp0, are illustrated
in an attached figure. With an increase of temperature the re-
laxation time grows according to the law

T

ture reduces the pitch of the signal of resonance-absorptione
The intense reduction of the relaxation time in some solid
samples which were exposed to rays of high energy is very im-
portant. Such an irradiation produces F-centers. Such an F-
center shows a behavior similar to that of a free redical. This
method for the indication of the free radicals may complete the
Card 2/3 more precise and more gensitive nethod of the paramagneﬁic re-

iavT/e‘ T, The increase in relaxation-time with the tempera=-
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Indication of Radicals by the Resonsnce Method.,

sonance of electrons.
There are 3 figures, 4 refererces, 4 of which are Slavic.

ASSOCIATION: Institute of Chemical Physics AN USSR
(Institut khimicheskoy fiziki Akademii nauk SSSR)

PRESENTED : March 29, 1957, by V. N. Kondrat'yev, Academician.
SUBMITTED: March 18, 1957

AVAJILABLE, Library of Congress
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gl é/-;a
&\5; 3)‘; J:? 0/%(7” 43, 1228, 1A73) $/120/60/000/006/021/045
. ol 2/2514
7/ 13O E032/R5
AUTHORS ¢ Tal'roze, V.L., Dekabrun, L.L., Tantsyrev, G.D.,

Frankevich, ch,l:.-;' Vetrov, 0.D., Lyubimova, A.K.,
Lavrovskaya, G.K., Yerofeyev, V.I., Grishin, V.D.,
Skurat, V.Ye. and Yukhvidin, A.7Ta.

TITLE: The PMC(C -2 (RMS-2) Mass Spectrometer Designed for
Studying. Chemical . Reactions and the Determination of
Free Radicals

PERIODICAL: Pribory i tekhnika eksperimenta, 1960, No.6, pp.78-84

TEXT: A double magnetic mass-spectrometer designed for study-
ing reactions in the gaseous phase and, in particular, for the
determination of free radicals is described. Two methods are used
to produce the ions. In the first method the mixture to be
analysed is ionized by charge transfer to specially produced ions.
The latter are formed in a separate ion gun by means of electron
bombardment and are mass-analysed in a small magnetic analyser.

In the second method the mixture under consideration is iomnized
directly by electron bombardment. Cuasi-monochromatization is
achieved by a method based on that reported by Fox et al. (Ref.1ll).
The gas <iom the "reactor'" is introduced into the ion source in the
Card 1/6 .
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The PMC-.32 (RMS-2) Mass Spectrometer Designed for Studying Chemical
Reactions and the Determination of Free Radicalsg

form of a molecular beam which is mechanically interrupted at a
known firequency. In distinction to the method described by Foner
and Hudson (Ref.a). in which the molecular and jon beams are
Perpendicular, in the present system the two beams are coaxial,
which means that smaller voltages are necessary for the "extraction"
of the ions from the ionization region and it is pPossible to reduce
the intensity of the background mass-gpectrum, A Particular feature
of the present instrument is the use (in the measuring part of the
spectrometer) of K-stabilization of parameters such as the
accelerating voltage, the voltage supplying the detector, the
emission current of the ion gun cathede;, and the supply voltage for
the ion source cathode. This was described by the second of the
present authors in Ref.10. The -asd\nunbera are determined from a
knowledge of the magnetic field which in turn is measured with the
aid of a Hsll pProbe (germanium crystal). The basic mass spectro-
metric arrangement employed is shown in Fig.2, Products of
chemical reactions taking place in the "reactor" 1 enter the
region II through a small aperture in the thin glass diaphragm 8
Card 2/6
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The PP1(3-2 (RMS-2) Mass. Spectrometer Designod for Studying Chemical
Reactions and the Determination of Free Radicals

in the form of a molecular beanm. This molecular beam is collimated
further by the diaphragm 6 which separates the volume II from
the region in which ionization takes place. A moveable screen 7

is placed in front of the diaphragm 6 and interrupts the molecular
beam 33 times per sec. In the case of ionization by charge transfer,
the primary ions are produced in the ion gan III. The ion beam
formed there is mass analysed in the 60° magrietic analyser IV
which has a working radius of 100 mn. The primary ion beam, consist-
ing of ions of the required mass, intersects the molecular beam and
charge transfer takes place., In the case of ionization by electron
impact, the source becomes analogous to that described by the first
and fourth of the present authors in Ref.9. In the case of ioniza-
tion by a monochromatized electron beam, the modulation of the
molecular beam by the chopper 7 is not employed. The ion current
in the mass-spectrometer is measured either by a d.c, amplifier or
by an elactron multiplier. The vacuum chamber of the mass-spectro-
meter is an all-metal system and all the sections are out-gassed at

300 to 350°C before the operation is begun. As an illustration of
Card 3/6
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The PMC .2 (RMS-2) Mass Spectrometer Designed for Studying Chemical
Reactions and the Determination.of Free. Radicals

the possible applications of the instrument, data are quoted on the
formation of free radicals in the Pyrolysis of hydrazine. In these
experiments the hydrazine entered from a glass container into a
quart: camillary through a control valve, The capillary was heated
to a known temperature, as a result of which the hydrazine
decomposed into nitrogen, hydrogen, ammonia and some unstable
products (foner and Hudson, Ref.18). Fig.7 shows the distribution
of line intensities in the mass-spectrum of hydrazine obtained by
the charge transfer method using HH, ions formed from ammonia. The
Pressure in the source was 5 x 10-5 dm Hg and the pressure in the
chamber of the small analyser was 4 x 10°° mm Hg. For compsarison,
the dotted line shows the mass-spectrum obtained on bombarding
hydrazine with 50 eV electrons., Fig.8 shows the intensity distri-
bution obtained under similar conditions at 1000°C (dotted lines}
and 25°C (continuous lines). Acknowedgments are expressed to

Ye. K. Russiyan, B, T. Vorob'yev, B. G, Belov, M. N. Morozov and

M. I. Markin for assistance in this work. There are 8 figures and
20 references: 11 Soviet and 9 non-Soviet,

Card &4/6
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The F”W(ZHZ (RMS-2) Mass Spectrometer Designed for Studying Chemical
Reactions and the Determinatipn of Free Radicals

‘ o ASSQCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of
Chemical Physicy, AS, USSR)

SUBMITTED: October 15, 1959

. Fig.2
I - reactor, IIXI - ion gun, IV - small magnetic analyser,
V - large magnetic analyser
" card 5/6
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: Fig.?7 Fig.8
Comparison of mass~spectra of ‘ Charge transfer mass spectra
--hydrazine obtained on electron of hydrazine and its decompo- X{
bombardment (dotted) and charge sition products at 1000°C

transfer from NH; ions (full lines). (dotted) and 25°C (full line).
Key: 1 -~ relative intensity, . .

2 - mass number.
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AUTHOR:

TITLE: On Amplifiers

Control

of Error
Systems

PERIODICAL; Avtomatikg

111 (Ussr)
ABSTRACT:

of slowly

is shown.

shown on Fig. 1t.

Card 1/¢>
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_Dekabrun, L. L. (Moscow)

Signals of Electrical Automatie
1 telemekhanika, 1960, Vo1l 21, Nr 1, pp 106-

In this 3tudy a new method 1s explained for designing
eircuits or simchronous detection with considerably

reduced delay introduced
changing voltages.
system of 3ynchronous detection 1s shown,
The delay in amplifiers with conversion of
the input signal is caused by
output voltage of the system.
graphs of the component output voltages Ué and U2 are

The resultant output

the synchronous detector ang
difference between voltages Ué

77482
SOV/103—21—1~13/22

into the System by amplifiers
On Fig. la, a well~known
The detection

fllters smoothing the
Somewhat s%mplifiﬁd

voltage Ué, of

equals the

qmplifigr,
Conditions for

and U2.
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On Amplifiers of Error Signals of Eleatrical 77482
Automatic Control Systems SOV/lO3—21—1—13/22

good smoothing of the cutput voltage and the relative
amplitude of pulsatione are determined. On Fig. 2 the
constant component vollapge UPO and the relative ampll-

tude of pulsations € are shown as functions of the time
constant of the smoothing filter.

Uil € Upa/2Mh

wt 4

st o -~
n6

o} ansy
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s ot
-~ o ] LTRN 4
1 ifg: Ze
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PGSl
The translent transfer tunction of the synchronous
detector, i.2., 1ls response Lo th: sudden change In the
detected voltazs Ul’ 1o dlscussed.,  The dnerease und

decrease in the output voltage are noncontinuous PIo-
cesses, and thus they dc not change according to
exponentlal rules., As voltage increases Lhe capaclitors
are charged only durdng a {raction of Lhe positive half
periods; durlag the remalning time they discharge on
their load resistances. Let the voltare of the error
signal, 1.e., the input voltagze of the system, be pglven
in the form:

K S 5
Uon- g cosmyd, ar

For a modulated frequency UJD the Input freguency W 1

must be within the range
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automatic Corirol Systens 2i-1-13/722
. e TeTA D
[§] -"’i : ’-(U,l SN LR T (7)
The detected voltage U1 iz In the form:
e U g eusogty sin o, )

In order to determine th2 use of the amplifler in <he
closed loop dynamlc system, the equivalent dlagram of tl.«
amplifier of a time constant 7”0 = RC ls considered

(see Fig. 4). T’"“QE" ] N
j com L

o T 4
|
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Tubes Tla and le operate in the circult of the multi~

vibrator. The operation of this sytem is described.
The gain of this system is about 400. There are 8
figures; and & references, 2 Soviet, 3 U.K., 3 are
U.S. The 5 most recent U.K. and U.S. references arel
Verhagen, C., A Survey of the Limits in D-C Amplifica-
tion, Proc. IRE, Nr 5, 1953; Hutcheon, S. ¢., D-C to
A-C Conveter Clrcuits, Proc. IRE, Vol 1o4c, nr 6,
1957; Krentz, F. H., Transfer Function of D-C Chowvper
Amplifier. Electron. Eng., Vol 76, Nr 9, 1957; Davis,
D. L., A Fast-Acting Phase Conscious Indicator,
Electron. Eng., Vol 75, Nr 9, 1956; McFadden, M. N.,
D-C Amplifier With Zero Input Correction, Electronic
and Radio Engineering, Vol 10, Nr 10, 1957.

SUBMITTED: February 16, 1959
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AUTHORS : Bystrov, V.I., Dekabrun, L.L., Kil'yanov, Yu.N.,
Stepanyants, A.U., and Utyanskaya, E.Z.

TITLE: A High-Resolution Nuclear Magnetic Reaonance Apparatus
PERIODICAL: Pribory i tekhnika eksperimenta, 1961AN0.1, pp-122-125

TEXT: The resolution of NMR spectrometers is determined

by the following factors: (a) uniformity of the constant magnetic
field over the volume of the specimen; (b) stability of the
constant magnetic field in time; and (c) frequency stability of
the radio-frequency magnetic field. In the NMR spectrometer
described in the present paper a resolution of 10~7? was achieved,
which means that all the above factors remain constant to within

1 in 107. The apparatus has been used tc record spectra of
substances containing hydrogen and fluorene luclei. Chemical
shifts and the spin-spin interaction constant can be measured to ><
an accuracy of better than 10%. The spectrometer incorporates a
specially designed permanent magnet producing a field of 4530 oe.
The magnet has the following features: (a) closed yoke,

ensuring maximum rigidity; (b) fine and continuous adjustment of
Card 1/5
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A High-Resolution Nuclear Magnetic Resonance Apparatus

the parallelism of the working surfaces of the pole-pieces;

(c) special coils are located on the poles and are used to
modulate and adjust the field; (d) the gap length is 3.2 cm and
the diameter of the working surface of the pole-picces is 22 cm.
In order to achieve a highly uniform magnetic field the pole
pieces have a thickness of 6 cm and are specially annealed in a
hydrogen atmosphere. The working surfaces are plane to within

X 0.5 p. The relative nonuniformity gf the magnetic field in the
central region does not exceed 2 x 10™Y over a volume of 1 cm .
Fig.2 shows the magnetic field chart in the central part of the
gap. The probe is illustrated in Fig.3. The substance under
investigation is placed in the thin-walled glass ampoule 3 which
is rotated at a rate of 10 000 rpm by a small air turbine. The
empoula is held in position by the perspex rotor 2 of the
turbine. The lower end of the ampoule is centred by a teflon bush
6 and rests on the perspex plate 7. The body of the probe 5

is made from red copper. The coil is wound on the perspex former
L, The oscillator is quartz stabilized and works on the 3rd
Card 2/ 5
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A HiQh-Resolution Nuclear Magnetic Resonance Apparatus
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. harmonic of the mechanical oscillations of the quartz resonator.

| Detailed circuits of the quartz oscillator and various amplifiers

etc. are given. Fig.5 shows a typical spectrum obtained for

. ' ethyl alcohol. The volume of the specimen was 4 mm> and the time

* taken to record the spectrum was 50 sec. In general, the volume

of the specimen lies between 4 and 15 mm3. Acknowledgements are
expressed to K.V. Viadimirskiy for valuable advice. .
There are 5 figures and 8 references: 1 Soviet and 7 non-Soviet.

- ASSOCIATION: Institut khimicheskoy fiziki AN SSSR
(Institute of Chemical Physics, AS USSR) ‘b( )

SUBMITTED: . February 2, 1960
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'AFANAS 'YEY, V.A.; BYSTROV, V.F.; DEKABRUN, L,L.; KULVZANOV, Yu.N.;
STEPANYANTS, A.U. ORI SRphe S

Multipurposs spectrometer of nuclear magnetic resonance,
Zav,lab, 28 no,1:102-103 '62, (MIRA 15:2)

1. Institut khimicheskey fiziki AN $SSR.
(Spectrometer)
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VETROV, 0.D. (Moskva); DEKABRUN, L.L. (Moskva)

Multipurpose pulse train generator. Avtom. i telem. 24
no,11:1589-1592 N '63. : (MIRA 16:12)
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ACCESSION NRi APLO2029% 8/0139/644/000/001/0026/0031.
" AUTHORS: Vetrov, O Dj_Dekabrun, Le Le '

TITLEs Pulse apparatus for measuring nicloar magnetic relaxation time

% SOURCE: IVUZ. Fizika, no. 1, 196L, 26-31

TOPIC TAGS: nuclear relaxation, spin lattice, magnetic field, radio frequency,
pulse generation, nuclear magnetization, precession, pulse modulator, amplifier

ABSTRACT: The construction details of a pulse-measuring instrument have been
described. Measurement of a wide range of nuclear relaxation times Ty-and Ty

in liquids as well as in solid bodies is possible using this apparatuse Tq is the

spin-lattice relaxation time and Tp is the spin-spin or transverse relaxation time.
For both relaxation msasurements the specimen is placed in a constant magnetic
field Hy and, after attaining thermal equilibrium, is subjected to the action of

! yadio frequency (xf) field Hy in the farm of a direct pulse. The frequency field B
" must satisfy the resonance condition S
Card /2 . . [ = My
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)’ -gyromagnetic ratio, Under the rf field the nuclear magnetization vector departs
from its equilibrium position by the a.xgle 9 where

. Q -','-:.‘Hlt‘l.
A 1ist of methods for measuring tue roluxation time is given, consisting of
measuring the decay of spin-escho amplitudes and the decay of free precession after
tha rf impulse. The block-diagram of an instrument for measuring the relaxation
time is given. The specimen is bombarded by an rf pulse coming in from the ampli-
fier capacity of a transmitting counter coil. The amplifier capacity is guided by.
a modulator which receives the pulsss from a programmers . The time sequence of :

snstrument is also shown to be capable of measuring the self-diffusion confficient.
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DEKABRUN, L.L.z MERTCHYAR, &.R.
Applifiration of the signals of srrors 1n precision current
stabilizersz. Jeve AN Arm. SSR. Ser.fiz..mat, nauk 18 no.4s
106.-118 165, (MIRA 18:9)

1. Institul khimicheskoy fizikil AN SSSR,
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A

ACTISSION W:  APSD02650

upensate vider o 1of the ‘enc losnre.- This divider is
“used. as-the last stxa.ge of & standard. ret:ti,l‘ier eircuit stubilized with both a -
terroresonant circwit and with gas filled tmlla.st tubes, The complete circuit

can maintain the re!’ervnce constant witla:’m 10 of Ats’ Lni tial value in the tem<.
'-:":Grlg. arb, has' 1n _formules anﬂ 6 I‘igm'es.
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_DEKABRUN, L.L.; MKRTCHYAN, A.R.

; 4 for electromagnete
System of co